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DQG ZDWHU ,W LV ZLGHO\ XVHG DV DQ DOWHUQDWLYH WR J\SVXP DQG DVEHVWRV FHPHQW ERDUG WKDW KDYH VRPH
GLVDGYDQWDJHV$VEHVWRV FHPHQW ERDUG JLYHV D EDG LQIOXHQFH WR EXLOGLQJRFFXSDQWV KHDOWKZKLOH WKH J\SVXP
ERDUGZLOOGLVVROYHLQWKHZDWHUVRWKDWLWFDQQRWEHXVHGRQWKHEXLOGLQJH[WHULRU
)RUPHUO\FDOFLXPVLOLFDWHERDUGZDVXVHGIRU LQGRRUSDUWLWLRQDQGFHLOLQJEXW ODWHU LW LVZLGHO\XVHGIRUZDOO
IDFDGHDVLWLVZDWHUSURRIOLJKWZHLJKWKDVDZLGHGLPHQVLRQDQGLVHDV\WRLQVWDOOHYHQLWLVWKHVROXWLRQIRUD
VORSLQJ DQGEHQGLQJRSDTXHZDOO VXUIDFHV7KDW LVZK\ LW KDV WKH DGYDQWDJH FRPSDUHG WR WKHEULFNZDOO DQG





%HVLGHV LWV DGYDQWDJHV VRPH RI WKH GLVDGYDQWDJHV DUH WKH KLJK LQVWDOODWLRQ FRVW FRPSDUHG WR J\SVXP DQG
DVEHVWRVDQGLWKDVOLPLWDWLRQLQLWVUDLQKHDWDQGILUHUHVLVWDQFH7KDWLVZK\VRPHPRGLILFDWLRQDUHQHHGHG
$ UHVHDUFK LQFROGIRUPHGVWHHOZDOO IUDPHZLWKFDOFLXPVLOLFDWHERDUGVKHDWKLQJFRQGXFWHGE\/LQ3DQDQG
+VX >@ QRWHG WKDW WKH FUDFN KDSSHQHG PRVWO\ DW WKH ERWWRP RI WKH WUDFN RI ZDOO VSHFLPHQ 7KDW LV ZK\
PRGLILFDWLRQRI WKHZDOOZLWKFDOFLXPVLOLFDWHERDUG VKHDWKLQJ LVQHHGHG:DQJ&KXDQJDQG/LQ >@ VWXGLHG
WKHSHUIRUPDQFHRIFDOFLXPVLOLFDWHSDUWLWLRQILUHSURRIGU\ZDOODVVHPEO\ZLWKDMXQFWLRQER[DQGIRXQGWKDWWKH
TXDOLW\RIWKHFDOFLXPVLOLFDWHERDUGSOD\VDELJUROHLQWKHILUHSURRIHIIHFWLYHQHVV'LIIHUHQWFRPSRVLWLRQPD\
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3.3. Soak-dry test 






3.4. Heat-rain test 






 Sound and Noise
6RXQGHPHUJHVIURPDVRXQGVRXUFHDQGWUDQVPLWVLQDLUDVWKHPHGLXPWRWKHHDUDVWKHUHFHLYHU1RLVHLVGHILQHG





 GHFLEHO 1RLVH LV D VXGGHQ VRXQG ZLWK WKH GHJUHH RI KDUGQHVV H[FHHGV WKH EDFNJURXQG QRLVH LQ WKH DUHD
0HDQZKLOH DPELHQWQRLVH LV WKHFRPELQDWLRQRIEDFNJURXQGQRLVHDQGQRLVH1RLVH GLVWXUEDQFH LV GHWHUPLQHGE\ WKH
VRXQG OHYHO LQ GHFLEHO DQG WKH VRXQG IUHTXHQF\ LQ+] %RWK IDFWRUV DUH FRQVLGHUHG LQ WKH1RLVH &ULWHULD WKDW
GHWHUPLQHWKHOHYHORIVRXQGFRPIRUWLQDSDUWLFXODUURRP>@
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7KLV UHVHDUFK EHFDXVH RI WKH OLPLWDWLRQV RI WKH UHYHUEHUDWLRQ URRP DGRSWHG KHUH WKH $670 ( 
³/DERUDWRU\0HDVXUHPHQW RI WKH1RLVH5HGXFWLRQRI6RXQG,VRODWLQJ(QFORVXUHV´ >@%\ XVLQJ WKLVPHWKRG WKH
QRLVHUHGXFWLRQRIWKHVRXQGLVRODWLQJRIWKHZDOOPDWHULDOVWHVWHGFDQEHREWDLQHG









IXOILOO VRXQG GLIIXVLRQ FRQGLWLRQ DQG WKH PHDVXUHPHQW UHVXOW UHDFKHV  FRQILGHQFH WR ZLWKLQ   G% DW DOO WHVW
IUHTXHQFLHV H[FHSW WKH ORZHVW VKRXOG EH LQ  FRQILGHQFH WRZLWKLQ  G% 7RPDNH VXUH WKDW WKH UHYHUEHUDWLRQ
FKDPEHULVGLIIXVHWKHSUHOLPLQDU\PHDVXUHPHQWKDVEHHQGRQH$IWHUGRLQJVRPHDGMXVWPHQWVRWKDWWKHGLIIXVLRQLQ
DOOSRLQWVUHDFKWKHWKHUHYHUEHUDWLRQFKDPEHULVUHDG\WREHXVHG




NR = L1 – L2                 

)LJ1RLVHUHGXFWLRQWHVW




5.1.  Flexural strength test 
7DEOH)OH[XUDOVWUHQJWKUHVXOWDQGFODVVVXPPDU\
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WKH IOH[XUDO VWUHQJWK FRPSDUHG WR WKH QRUPDO FRQGLWLRQ VKRXOG EH   7KHUHZHUH QR FUDFNV IRXQG LQ DOO
VDPSOHVDVZHOO7KLVPHDQWWKDWFDOFLXPVLOLFDWHERDUGZLWKVWRRGDJDLQVWWKHVRDNGU\FRQGLWLRQ
7DEOH+HDWUDLQWHVWUHVXOW
1R &RGH +HDWUDLQWHVW &UDFNOHQJWK
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 1 1RFUDFN 
 1 1RFUDFN 
 6 1RFUDFN 
 6 1RFUDFN 
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)URP WKH QRLVH UHGXFWLRQ WHVW UHVXOW LW ZDV IRXQG WKDW DOO VDPSOHV FRXOG QRW IXOILOO WKH 61, 
VWDQGDUG+RZHYHU IURP WKH UHVXOWZH FDQ ILQG WKDW FDOFLXP VLOLFDWH ERDUG DV VRXQG LVRODWLQJ HQFORVXUH FDQ
UHGXFHEHWWHUWKHORZIUHTXHQF\HVSHFLDOO\DW+]DQG+]WKDQVRXQGZLWKKLJKIUHTXHQF\
%HFDXVH WKH UHVXOW ZDV QRW VDWLVI\LQJ D PRGLILFDWLRQ KDV EHHQ GRQH WR JHW D EHWWHU QRLVH UHGXFWLRQ E\
LQVHUWLQJ VRPH W\SHV RI ORFDO VDQG LQWR WKH IUDPH RI WKH HQFORVXUH LQ RUGHU WR LQFUHDVH LWVPDVVNJ %\ WKLV
LQVHUWLRQWKHPDVVLQFUHDVHGIURPNJPWRNJP7KHUHVXOWVKRZVLQ)LJWKDWDVORQJDVWKH
PDVVLQFUHDVHVWKHQRLVHUHGXFWLRQLQFUHDVHVDVZHOO%XWWKHEHVWIUHTXHQF\RIQRLVHUHGXFWLRQZDVWKH+]
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x %\ VRDNGU\ WHVW DV GXUDELOLW\ WHVW IRU RXWVLGH XVHV WKHUH ZHUH QR FUDFNV IRXQG LQ DOO VDPSOHV 7KH IOH[XUDO
VWUHQJWKGHFUHDVHGEXWOHVVWKDQ7KXVLWPHWWKHVWDQGDUG
x %\ZDUPZDWHU WHVW QR FUDFNVZHUH IRXQG LQ DOO VDPSOHV )RUPP WKLFNQHVV DOO VDPSOHVPHW WKH VWDQGDUG
KRZHYHUIRUPPWKLFNQHVVWKHUHZHUHWZRVDPSOHVWKDWGHFUHDVHGVWUHQJWK!VRWKH\FRXOGQRWSDVVWKH
VWDQGDUG *DQG1 ,WPHDQV WKLVPDWHULDO FDQQRWZLWKVWDQGDJDLQVW WHPSHUDWXUHDWGHJUHH FHQWLJUDGHRU
KLJKHU







ORQJ DV WKH EXLOGLQJ VXUIDFH LV QRW H[SRVHG WR KHDW DQG KRWZDWHU H[FHHGLQJ  GHJUHH FHQWLJUDGH DQG WKH VRXQG
SHUIRUPDQFHLVQRWFUXFLDOVLQFHWKLVPDWHULDOFDQQRWSHUIRUPZHOODVDQRLVHEDUULHU
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